Effects of adjacent clouds to satellite fields of view on the measurements of the surface reflectivity by KOBAYASHI, Takahisa et al.
E ffe cts ofadja c ent clo udsto s ateuitefields ofvie w on thや
m e as u re m ents ofthe sll rfa c e r efle ctivity
Tak al1is aEobayashi,
Ea mhiko Ma s ud.a,
a nd
M as ayukiSas aki
Meもe or olgicalRe s e arch ln stitu亡e
l1 1, Naga min e, Ts ukuba,Ibaraki 305
In this pape r w epr e s e nt m ultiple s c attering effe ctsin inho m oge n eo u s atm o sphe re s o n
estim ating the s u rfa c e r eflectivity 缶o m spa c e. Itis w eu kno w nthat m ultiple s c attering
effe cts c an n otbe neghgiblefor ac c u r ate atm o spheric c o rr e ctio n sPes cha nps et aL, 1983,
Cordo n et al.
,
1987). ExterlSiv e studie s, the r efo r e, have bee n u nde rtake n
､
o nthe r adiativ e
tra n sfer si皿 ulatio n s¢瓜tchella nd O
'b rie n, 1993. Ha nn et al..1991, Go rdo n et al., 1997),
T hese sttldie s, how eve r, a s su血ed a plane ･paranelatm o spher e which is u zl ikely to oc curin
n atu re . M ultiple sc atterin ginhigh1yinhom oge n e o u s n atu r al la nd
■
surfa c e andclo udsle ad
to c o mpllC atedproblem s tobe s olved fo r a c c u rate atm ospheric c orr e ctio n s. pa rtic ula rlyfor
in ho m oge n e o u s s u rfa c es(e.g. Katlfm a n andSe ndr a,1988)I Radiatio nfrpm su rfa c e a r e a s
adja c ent to the ta rget pix el enharlCe Sthe r adia n c e re c eived at the s ateute S e n s orby
m ultiple-s c atte ring pr oc es s es, which iskn o w nto be so called adjac ent e∬e ct(Rein e rs m a n
a nd Ca rder, 1995). Sim止a rly, s c atter ed r adl atio nfr om adjacentclouds,thatis clo uds inthe
vicin ity of s ateuite 丘eld1 0f view . e nha n c esthe r adia n c e r ec eiv d. at the s atelhte
･bo r n e
S e n s o r.
clo uds ofte n ap pe a rto be broke n o n s cales-thatdefyhigh 8Patialre sbhltio n of re c ent
s atellite s e n s o rs. An a s su mptlOn that the丘elds ofvie w ar e o v e r c astfor clo ud･ c o nta 皿in ated
5eldle ads tobia sin albedo(Co akley a nd Eobaya shi.1989, Kobaya shi, 1993)I Ev enif the
丘elds Of vie w a r e cloud- free, clouds in the vicinity of the 丘elds of vie w influ en c ethe
- 157-
atm o spheric scattering. Radiatio n s c atte r ed fro m the adja c e nt clo uds enha nc e s r adia n ce
dete cted ats atenite-bo rn e sen sor a ndtherefore m ayle adtobia sin the r etrl eV al.
He re w e estim ate theinAn e n ce ofthe adja c entclo uds to ta rgetpix elon the r etrievalof
the su rfa c e r efl ctivity by u sing a 3･D z
･
adiative tr a n sfe r n cdel. The e stl m ate Of the
adja c ezlt Clotlds effe cts which ofte n occllrin s atellite im ages, w 山 1e ad to a signiEc a nt
inc re a s ein a n u nde rsta nding ofatm o spheric c o rr e ctio rl and c o n s equ e ntly w山 工m prO V ethe
retn ev alofthe surfa c e re且e ctⅣity.
A 3･ D r adiative tr a n sfer m odel u s ed he reis ba sed ob the M onte Ca rlo te clmiqu e. The
m odel al1o w sfo r the atm ospheric inho m oge n eity a s w ellthe sllrfa c e o n efo r visible
w av ele ngth ba nds. The radian c e r e ceived at a s atenite s e n s or at a w a v el ngth of0.49 pm
a nd at a altibde of 50km w as sim ulated. The s ola r 2:e nith a ngle is 30 degre e. The
atrr10 Spheric 7n Odel c o n sits ofstr ati丘ed atm o sphe re of 皿 01e cule a nd a e ro s ols with optical
thickne s s of O.4 a nd c uboidal･1ongbar clouds with optlCalthickn es s of 9. An atm osphe rein
the ta rgetis a ss u m edtobe cle a r,butclouds inthevicini七y of 払e もa rget e xist(Fig.1).
Figu r e2 sho w sse n s o r r adi n ce as afunction ofclo ud(usta n c e whichde血 ed a s ale ngth
betw e e n a side ofthe ta rgeta r e a andthat ofclo ud. Clo uds adja c e ntto the ta rget a r e ale ad
to signiac ant enha n c e m e nt of the r adia n c e re c eiv d bァ s atelhte･bo rn e s e n s o r. The
e nha n c e m e nt, ho weve r, dis ap pe a rdr a stic ally a s the clouds s epa r ate fr o m the ta rget.
A lmo stflo effe cts ofthe clouds a r e obs e r ∇ed atthedistahc e oflOkzn.
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Fig･1 As che m atic figu re of m odelatm o sphe r e･ Side view (up perpart)andtop
view Oow erpart)areplotted.
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Fig.2 Radia n c e r e c eivedats atellite･born e s ens o ras afun ction ofthe cloud
dista nce.
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